dialysis produced an effective biochemical adjustment and ultrafiltration of excess fluid. A chest X-ray subsequent to this dialysis demonstrated no evidence of pulmonary cedema. Diuresis commenced I4 days after the ingestion of mercuric chloride and an uneventful recovery ensued.
Discussion
Pulmonary cedema complicating acute renal failure is subsequent to hypervolemia produced by overhydration. Clinically, pulmonary cedema is recognised by tachypncea, dyspncea, cyanosis, the expectoration of frothy blood-stained sputum and the development of widespread crepitations throughout the lungs. The diagnosis may be confirmed by the characteristic radiological appearances. Both patients had initially developed an apical gallop rhythm and electrocardiographic evidence of left ventricular strain.
The initial treatment of pulmonary cedema is to allay anxiety, reduce pulmonary capillary pressure and increase alveolar oxygenation. Morphine, aminophylline and oxygen were used with some benefit. If, however, the pulmonary cedema is due to hypervolemia following overhydration, the blood volume should be reduced directlv. The rapid removal of blood by venesection or aterial puncture may be sufficient but this procedure exacerbates the ansemia which invariably develops in acute renal failure. Hospital in August I962. She gave a six-month history of lassitude and of loss of one stone in weight, but menstrual periods had remained regular. In 1957 she had a thyroidectomy for hyperthyroidism when examination of the excised gland showed a nodular colloid goitre with scattered small lymphadenoid foci. On admission: Blood pressure 8o/6o mm. Hg. There was no goitre and she was euthyroid. Pubic and axillary hair were normal. There was no oral or skin pigmentation, and the urine was normal.
Investigations: Serum sodium 132 mEq./l., potassium 5.9 mEq./l.; 17-ketosteroid excretion o.8 mg./24 hours and 17-ketogenic steroid excretion o.9 mg./24 hours. After a water load of i litre, 420 ml. of urine excreted in 4 hours, maximum rate of flow 3.5 ml./min. X-ray chest, skull and abdomen normal. Radioactive iodine uptake normal (23% at 2 hours, 56% at 24 hours).
In the first week in hospital her clinical condition improved and blood-pressure rose to IOO/70. A corticotrophin test was then performed by giving 30 units of corticotrophin gel twice daily by intramuscular injection.
During the first day of the test, she began to vomit, her blood pressure fell and twenty-four hours after the first injection she was shocked, with a systolic bloodpressure of 55 mm. Hg, and a serum sodium of I26 mEq./l. There was a good response to intravenous glucose saline and large doses of hydrocortisone. The steroid was gradually reduced over the next week to a maintenance dose of 50 mg. cortisone daily. After a few days this was replaced by fludrocortisone i mg. daily and three days later the corticotrophin test was repeated without ill effects. Her blood pressure remained steady at 105/70 mm. Hg. There was no significant rise in steroid excretion. (Table I ). She has since been maintained on 37.5 mg. of cortisone daily and is in excellent health with a blood-pressure i 20/80 Hg and normal serum electrolytes. Repeat water diuresis while on maintenance cortisone shows an excretion of goo ml. of urine within four hours of a water load of I,200 ml., with a maximum rate of flow of io ml./min.
The low serum sodium, the impaired excretion of a water load with restoration to normal by cortisone, the low steriod output and the crisis, indicate adrenal cortical insufficiency. The should be administered immediately to avert adrenal crisis. These reactions occurred only in patients who had previously received corticotrophin: they became rare as the purity of the preparation improved and were probably produced by inert protein (Thorn, Jenkins, Laidlaw, Geotz, Dingman, Arons, Streeten and McCracken, I953) . It is unlikely that this mechanism accounts for the crisis in our patient, as this was her first injection. Stone and Jewel (I96I) reported two deaths in crisis in a series of I7 patients given intramuscular or intravenous corticotrophin for suspected adrenal insufficiency and mentioned one further patient who suffered diarrhcea and vomiting. They suggested four possible explanations. adrenal exhaustion after stimulation of a partially functioning gland, thyroid stimulation by contaminating thyroidstimulating hormone, water retention from cdntaminating posterior-pituitary extract, and salt loss from stimulation of a postulated salt-excreting adrenal steriod. We think the most likely explanation in our patient is exhaustion of a partially functioning gland.
Laidlaw, Reddy, Jenkins, Haydar, Renold and Thorn (955) showed that fludrocortisone, 0.25 tO I.O mg. daily, could by itself maintain a patient with Addison's disease in good health while making no appreciable contribution to urinary steriod excretion, and they also showed that this dose would protect the patient with Addison's disease from untoward reaction to corticotrophin. Stone and Jewel (I96I) We were able to detect atropine in the patient's urine for 24 hours after taking the drug, but no atropine could be detected chemically or by the cat's eye test (Sollmann, 1948 ; Krantz and Carr, I96I) after this.
